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In accordance with Rule 47.1 (c), third sentence, those Offices will accept the present Notice as conclusive evidence that 
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of the international application is required to be furnished by the applicant to the designated Office(s). 
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1. This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



2. This REPORT consists of a total of 6 sheets, including this cover sheet. 

S This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 1 sheets. 



3. This report contains indications relating to the following items: 

I 8 Basis of the report 

II □ Priority 

III □ Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

IV □ Lack of unity of invention 

V S Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 

citations and explanations suporting such statement 

VI □ Certain documents cited 

VII □ Certain defects in the international application 

VIII □ Certain observations on the international application 
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I. Basis of the r p rt 

1 . This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office it 
response to an invitation under Article 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments (Rules 70. 16 and 70. 1 7).): 
Description, pages: 

1-20 as originally filed 

Claims, No.: 

1-15 as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

IS the claims, Nos.: 16 

□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 



Form PCT/IPEA/409 (Boxes l-VIII. Sheet 1) (July 1998) 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/EP99/08968 



(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 



6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1 -1 5 

No: Claims 

Inventive step (IS) Yes: Claims 1-15 

No: Claims 

Industrial applicability (IA) Yes: Claims 1 -1 5 

No: Claims 



2. Citations and explanations 
see separate sheet 
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Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

Reference is made to the following documents: 

D1: EP-A-0 040 721 (BASF AG) 2 December 1981 (1981-12-02) cited in the 
application 

D2: BANERJEE S ET AL: 'SYNTHESIS OF A 
POLY(TEREPHTHALOYLPHOSPHINE)' ANGEWANDTE 
MAKROMOLEKULARE CHEMIE. APPLIED MACROMOLECULAR 
CHEMISTRY AND PHYSICS, DE, WILEY VCH, WEINHEIM, vol. 199, 1 August 
1992 (1992-08-01), pages 1-6, XP000293980 ISSN: 0003-3146 cited in the 
application 

D3: GB-A-2 259 704 (CIBA-GEIGY AG) 24 March 1993 (1993-03-24) cited in the 
application 

D4: CASEY CP.: 'Synthesis of endo.endo-2,5- 
Bis((diphenylphosphino)methyl)bicyclo (2.2.1 )heptane, a chelating diphosphine 
with a natural bite angle of 120 ' JOURNAL OF ORGANIC CHEMISTRY., vol. 
55, no. 4,-16 February 1990 (1990-02-16) pages 1394-1396, XP0021 30765 
AMERICAN CHEMICAL SOCIETY. EASTON., US ISSN: 0022-3263 

D5: WO 96 07662 A (CIBA-GEIGY AG) 14 March 1996 (1996-03-14) 

1) Novelty - Art. 33 (1) and 12) PCT: 

Claims 1-15 are new, as a process for the preparation of the known acylphosphine 
compounds, involving reacting organic phosphorus halides of the defined formula 
(II) of Claim 1 with an alkali metal or magnesium in combination with lithium, and a 
subsequent reaction with acid halides of the defined formula (III), without the isolation 
of the intermediates, is not known from the available prior art. The subject-matter of 
Claims 1-15 therefore fulfils the requirements of Article 33(2) PCT. 

2) Inventive Step - Art. 33 m and (3) PCT: 

Document D1, which is considered to represent the most relevant state of the art, 
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discloses acylphosphine compounds of the type R 1 R 2 PC(0)R 3 , and the process for 
their preparation, wherein acid halides, particularly acid chlorides, corresponding to 
those of the defined formula (III) of Claim 1 . are reacted with lithiated phosphide 
compounds R 1 R 2 PMe (Me = Li) under an inert atmosphere at temperatures between 
-10° and 100°C (p. 6), yielding the product compounds without the isolation of the 
intermediates. Example 3 discloses the reaction of diphenylphosphine with n-BuLi 
to form lithiumdiphenylphosphine, and the subsequent reaction with 2,6- 
dimethoxybenzoylchloride, to give a product yield of 82.5% (p. 16 lines 1-29). The 
subject-matter of Claim! differs in that the reaction process involves the reaction of 
organic phosphorus halides with an alkali metal or magnesium in combination with 
lithium to form the organophosphorus lithium compound used to react with the acid 
chloride. 

The problem to be solved by the present invention may therefore be regarded as the 
provision of an alternative process for the preparation of acylphosphines. 

D2 discloses the reaction of P,P-dichloro(phenyl)phosphine with lithium metal in dry 
THF to yield P,P-dilithio(phenyl)phosphine (p. 2), which corresponds to step (1) of the 
process as claimed in Claim 1 . However, it states on p. 3 of D2, in the paragraph 
following the reaction scheme, that the P,P-dilithio(phenyl)phosphine is extremely 
reactive, and is not isolated due to its instability and decomposition, introducing an 
element of error of stoichiometry in any subsequent reaction, which is reflected in the 
poorer quality of the final product obtained. That the process of the present 
application can proceed without the isolation of the intermediate P,P- 
dilrthio(phenyl)phosphine compound formed, in the first step of the process, and still 
achieves high and efficient final product yields (e.g. 90.8% of bis(2,4,6- 
trimethylbenzoyl)phenylphosphine oxide; see Example 1 on p. 14), despite the 
reported high instability of P,P-dilrthio(phenyl)phosphine, would not be expected from 
the teachings of D2, and would not be obvious to the man skilled in the art. The 
subject-matter of Claims 1-15 therefore involves an inventive step (Article 33(3) 
PCT). 

The documents D3-D5 are considered herein as not being relevant for the 
examination of the present application, as they pertain either to different target 
compounds or to significantly different processes for the preparation of the relevant 
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compounds of the present application. 



Form PCT/Separate Sheet/409 (Sheet 3) (EPO April 1997) 



r claim 2, wherein, in formula I, n is 1 , m is 1 or 2, 
substituted by C,-C 4 alkyl or C-Csalkoxy, or R, is re- 
stituted by halogen, C,-C 4 alkoxy or C,-C 4 alkyl; and R 3 is 
stituted phenyl. 
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Applicant's or agent's file reference 
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FOR FURTHER see Notification of Transmittal of International Search Report 

" (Form PCT/ISA/220) as weO as, where applicable, Item 5 below. 
ACTION 


IrrtemarJonal application No. 

PCT/EP 99/08968 


Internationa] filing date (day/month/year) 

20/11/1999 


(Earlleat) Priorfty Date (day/month/year) 

30/11/1998 


Applicant 

CIBA SPECIALTY CHENICALS HOLDING INC. et al . 



This International Search Report has been prepared by this International Searching Authortty and Is transmitted to the applicant 
according to Article 18. A copy Is being transmitted to the International Bureau. 

This International Search Report consists of a total of 3 sheets. 

|X| It Is also accompanied by a copy of each prior art document cited In this report 



Basis of the report 

a. WRh regard to the language, the International search was carried out on the basis of the International application In the 
language In which It was tiled, unless otherwise Indicated under this Hem. 

I I the IrternattonaJ search was carried out on the basis of a translation of the International application furnished to this 
L - J Authority (Ride 23.1 (b)). 

b. With regard to any nucleotide andfor amino acid sequence disclosed In the International application, the International search 
was carried out on the basis of the sequence Dsttng : 

| | contained In the International application In written form. 

filed together wfth the International application In computer readable form, 
furnished subsequently to this Authortty In written form, 
furnished subsequently to this Authortty In computer readbie form. 



□ 
□ 
□ 
□ 

□ 



the statement that the subsequently furnished written sequence Dating does not go beyond the disclosure In the 
International application as filed has been furnished. 

the statement that the Information recorded In computer readable form Is Identical to the written sequence listing has been 
furnished 



2. 



| | Certain claims were found unsearchable (See Box I). 
| | Unity of invention is lacking (see Box II). 

WRh regard to the title, 

| | the text Is approved as submitted by the applicant 

[X] the text has been established by this Authortty to read as follows: 

PROCESS FOR PREPARARING ACYLPHOSPHINES AND DERIVATIVES 



Wfth regard to the abstract, 

[X| the text is approved as submftted by the appOcant 

□ the text has been established, according to Rule 38.2(b), by this Authortty as ft appears In Box III. The applicant may, 
within one month from the date of mailing of this International search report submit comments to this Authority. 

The figure of th drawings to be published with the abstract Is Figure No. — 

| | as suggested by the appOcant Q None of the figures. 

| | because the applicant failed to suggest a figure. 

| | because this figure better characterizes the Invention. 
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Mnfrnum cV>cumentatlon searched (dassfflcation system folowed by ctasstflcation symbols) 

IPC 7 C07F 
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re Included In the fields searched 



Bectrontc data base oonsutted during Ihe International search (name of data base and, where practical, search terms used) 



a DOCUMENTS CONSIDERED TO BE RELEVANT 



Category ° Citation of document wtth Mcation, where appropriate, of the relevant passages 



Relevant to dafcn No. 



BANERJEE S ET AL: "SYNTHESIS OF A 
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MACROMOLECULAR CHEMISTRY AND 

PHYSICS, DE, WILEY VCH, WEINHEIM, 

vol. 199, 1 August 1992 (1992-08-01), 

pages 1-6, XP000293980 

ISSN: 0003-3146 
cited In the application 
the whole document 

-/- 



1-16 



m 



Further documents are Isted In the corrthuation of box C. 



Patent family members are Isted hi annex. 



° Special categories of cited documents : 

"A" document detYuhg the general state of the art which b not 

considered to be of particular relevance 
"E" earlier document but publshed on or after the brtemationaJ 

fling date 

"L" document which may throw doubts on priority daftrWe) or 
which rs crted to establish the pubiteaflon date of another 
citation or other special reason (as spectfled) 

"O" document referring to an oral dsdosure, use, exhtxHonor 
other means 

°P" document publshed prior to the International fDng date but 
later than the priority date claimed 
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kivention 

°X" document particular relevance; the claimed bwentlon 
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kivotve an Inventive step when the document la taken alone 

"Y" document of particular relevance; the claimed brventfon 

cannot be considered to Involve an fciventfve step when the 
document la combkied wtth one or more other such docu- 
ments, such combhiation being obvious to a person sidled 
h the art 

document member of the same patent famly 
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(54) Title: PROCESS FOR PREPARING ACYLPHOSPHINES AND DERIVATIVES 



(57) Abstract 

A description is given of processes for the preparation of mono- and bisacylphosphines and of mono- and bisacylphosphine oxides 
and mono- and bisacylphosphine sulfides, which comprises first reacting organic P-monohalogenophosphines or P,P-dihalogenophosphines, 
or mixtures thereof, with an alkali metal or magnesium in combination with lithium, where appropriate in the presence of a catalyst, and 
then carrying out the reaction with acid halides and, in the case of the process for the preparation of oxides, carrying out an oxidation 
step and, in the case of the preparation of sulfides, reacting the phosphines so obtained with sulfur. It is characteristic, inter alia, that the 
processes are carried out without isolation of the intermediates. 
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